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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a method for lamination- 
molding a functional material by 
which a three-dimensional shape is 
molded and simultaneously a three- 
dimensional functional structure 
partially added with a function such 
as conductivity is molded. 

SOLUTION: This method comprises 
(A) an uncured layer forming process 
of forming an uncured layer 2a of a 
photo-setting material 2, (B) a cured 
layer forming process of forming a 
cured layer 4 of a specified pattern in 
the uncured layer, (C) an uncured 
layer removing process of removing 
the uncured layer in the formed cured 
layer, (D) a functional material 
supply process of supplying a photo- 
setting material 1 1 including a 
functional material 11a in the region 
of the removed uncured layer and (E) 
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(57) [Abstract] 

[Technical problem] The laminating molding approach of the high- 
performance material which can mold the three-dimension functional 
structure which added functions, such as conductivity, to the part is 
offered at the same time it molds a three-dimension configuration. 
[Means for Solution] The non-hardened layer formation process which 
forms non-hardened layer 2a of the photoresist ingredient 2 (A), The 
hardening layer formation process which forms the hardening layer 4 of a 
predetermined pattern in a non-hardened layer (B), The non-hardened 
layer removal process of removing the non-hardened layer between the 
formed hardening layers (C), It has the high-performance material supply 
process (D) which supplies the photoresist ingredient 11 containing 
high-performance material 11a to the removed non-hardened layer field, 
and the high-performance material hardening process (E) of stiffening 
the photoresist ingredient 11 containing high-performance material. 
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[Claim(s) ] 
[Claim 1] 

The laminating molding approach of the high-performance material 
characterized by what is characterized by providing the following The 
non-hardened layer formation process which forms the non-hardened layer 
(2a) of a photoresist ingredient (2) (A) The hardening layer formation 
process which forms the hardening layer (4) of a predetermined pattern 
in this non-hardened layer (B) The non-hardened layer removal process of 
removing the non-hardened layer between the formed hardening layers (C) 
The high-performance material supply process (D) which supplies the 
photoresist ingredient (ll) containing high-performance material (11a) 
to the removed non-hardened layer field, and the high-performance 
material hardening process of stiffening the photoresist ingredient (11) 
containing this high-performance material (E) 
[Claim 2] 

A photoresist ingredient (2) is the laminating molding approach of the 
high-performance material according to claim 1 characterized by what is 
been a photo-setting resin or photoresist powder. 
[Claim 3] 

Said high-performance material (lla) is the laminating molding approach 
of the high-performance material according to claim 1 characterized by 
what is been the powder or melting object of resin, a metal, the organic 
substance, an inorganic substance, and inclination material. 
[Claim 4] 

Said non-hardened layer removal process (C) is the laminating molding 
approach of the high-performance material according to claim 1 
characterized by suction of the non-hardened layer by the aspirator, or 
the thing of the non-hardened layer by ventilation equipment depended 
for blowing away. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the laminating molding approach of the high- 
performance material by the optical solidification molding method. 
[0002] 

[Description of the Prior Art] 

the optical solidification molding method — rapid prototyping (Rapid 
Prototyping) Or stereolithography (Stereolithography) **** — it is 
called, a photo-setting resin is stiffened with light, and creation of 
the three-dimension body is carried out. 
[0003] 

drawing 4 — the principle Fig. of the optical solidification molding 
method — it is — (A) — the data of the three-dimension model 1 first 
produced by three dimensional CAD, X~ray CT, etc. are horizontally 
sliced on a computer, and cross-section configuration data are made, and 
it irradiates, scanning a laser beam 3 along with slice data on (B) , 
next the oil level of the liquefied photo-setting resin 2. A photo- 
setting resin is hardened with thickness only with the part by which the 
laser beam was irradiated, and the hardening layer 4 as cross-section 
configuration data is formed. (C) Next, form a thin non-hardened resin 
layer in the top face of the layer which only the pitch which sliced the 
model 1 moved and hardened the table 5 which carried this hardening 
layer 4 (molding object). In that case, flattening actuation called 
recoating (Recoat) by the member usually called a blade is performed, 
and the front face of non-hardening resin liquid is accustomed uniformly. 
And it irradiates scanning a laser beam 3 similarly as a cross-section 
configuration, and let the hardened layer under one be the last 
hardening layer 4. (D) The target three-dimension model is molded by 
repeating the process of B and C. 
[0004] 

Without minding a mold from CAD data, the optical solidification molding 
method mentioned above has the description which can carry out creation 
of the direct three-dimension body, and is used in many fields, such as 
manufacture of master models, such as precision casting, and a map, 
manufacture of a stereoscopic model. Moreover, in order to raise the 
precision and effectiveness of this optical solidification molding 
method, it applies for the "optical molding method" (JP, 5-33900, B) , the 




"laminating monotonous molding method in the photo-curing molding 
method" (JP, 7-94149, B) , "the equalized field exposure type photo-curing 
molding equipment" (JP, 9-141747, A) , etc. 
[0005] 

Furthermore, JP, 2002-36374, A is indicated as a means to manufacture a 
coloring molding object by the optical solidification molding method. 
This approach is equipped with two or more layers which carried out 
laminating molding and fabricated hardenability resin. Among said two or 
more layers at least one layer The process which forms a peripheral wall 
6 by hardening the field of the predetermined width of face which is the 
manufacture approach of a coloring molding object of having the coloring 
field which added and formed the coloring agent, and meets the border 
line of said coloring field (A), The process (B) which adds a coloring 
agent 8 to the field 7 of the shape of said periphery Kabeuchi' s liquid 
phase, and the process (C) which hardens said coloring field are 
included. 

That is, as typically shown in drawing 5 , in a peripheral-wall 
formation process (A), from the side face of a molding model in process, 
the non-hardened slot 7 is formed in fixed distance, and coloring resin 
8 is dropped at a slot in a coloring agent addition process (B), and in 
a coloring field hardening process (C), a laser beam 9 is irradiated, 
and it is solidified and colored the dropping section. 
[0006] 

[Problem(s) to be Solved by the Invention] 

However, although the model which has a three-dimension configuration 
could be manufactured by the conventional optical solidification molding 
method mentioned above, the three-dimension functional structure (for 
example, three-dimension wiring) which added conductivity etc. to this 
was not able to be molded. 
[0007] 

This invention is originated in order to solve this trouble. That is, 
the purpose of this invention is to offer the laminating molding 
approach of the high-performance material which can mold the three- 
dimension functional structure which added functions, such as 
conductivity, to the part at the same time it molds a three-dimension 
configuration. 
[0008] 

[Means for Solving the Problem] 

The non-hardened layer formation process which forms the non-hardened 
layer (2a) of a photoresist ingredient (2) according to this invention 
(A), The hardening layer formation process which forms the hardening 




layer (4) of a predetermined pattern in this non-hardened layer (B), The 
non-hardened layer removal process of removing the non-hardened layer 
between the formed hardening layers (C), The high-performance material 
supply process which supplies the photoresist ingredient (ll) containing 
high-performance material (11a) to the removed non-hardened layer field 
(D), The laminating molding approach of the high-performance material 
characterized by what it has the high-performance material hardening 
process (E) of stiffening the photoresist ingredient (11) containing 
this high-performance material for is offered. 
[0009] 

According to the approach of above-mentioned this invention, the 
hardening layer (4) of a predetermined pattern can be formed in a new 
non-hardened layer (2a) with a non-hardened layer formation process (A) 
and a hardening layer formation process (B). Moreover, the non-hardened 
layer between the formed hardening layers can be permuted by the 
photoresist ingredient (ll) containing high-performance material (11a) 
by supplying the photoresist ingredient (11) containing high-performance 
material (11a) to the non-hardened layer field which removed the non- 
hardened layer between the hardening layers formed according to the non- 
hardened layer removal process (C), and was removed according to the 
high-performance material supply process (D). Furthermore, by stiffening 
the photoresist ingredient (ll) which contains high-performance material 
according to a high-performance material hardening process (E), while 
molding a three-dimension configuration, conductivity etc. can be added 
to the part, and the three-dimension functional structure can be molded. 
[0010] 

According to the desirable operation gestalt of this invention, a 
photoresist ingredient (2) is a photo-setting resin or photoresist 
powder. 

Whichever it uses [ of a photo-setting resin or photoresist powder ], 
the three-dimension functional structure can be molded according to the 
same process. 
[0011] 

Said high-performance material (lla) is the powder or melting object of 
resin, a metal, the organic substance, an inorganic substance, and 
inclination material. 

By using these high-performance material (lla), three-dimension wiring, 

inclination functional material, etc. can be constituted. 

[0012] 

the non-hardened layer by suction of the layer [ non-hardened ] 
according [ said non-hardened layer removal process (C) ] to an 



aspirator, or ventilation equipment — it depends for blowing away. 
By this approach, the non-hardened layer between the formed hardening 
layers (4) is easily removable. 
[0013] 

[Embodiment of the Invention] 

Hereafter, this invention is explained with reference to a drawing. In 
addition, the same sign is given to the part which is common in each 
drawing, and the duplicate explanation is omitted. 
[0014] 

Drawing 1 is process drawing showing the 1st operation gestalt of the 
laminating molding approach of this invention. With this operation 
gestalt, the optical solidification molding equipment which uses a 
photo-setting resin as a photoresist ingredient 2 is used. This optical 
solidification molding equipment is equipped with optical irradiation 
equipment 12, sedimentation equipment 14, recoating equipment 16, 
functional material dropping equipment 18, and an aspirator 20. 
[0015] 

Optical irradiation equipment 12 is equipped with laser light source 12a 
and galvanomirror 12b, emits the laser beam (for example, UV) suitable 
for stiffening photo-curing resin 2, and condenses a laser beam by 
galvanomirror 12b in the predetermined location (photo-curing location) 
of the oil level of photo-curing resin 2. 
[0016] 

Sedimentation equipment 14 has rise-and-fall table 14a which can go up 
and down in the vertical direction, and makes the hardening layer 4 by 
light scanning sediment under an oil level by dropping this table 14a. 
Moreover, by the oil-level supporting structure which is not illustrated, 
the oil level of photo-curing resin 2 supplies the required amount of 
resin, and always holds an oil level uniformly. 
[0017] 

Recoating equipment 16 has RIK0TA 16a which moves horizontally on the 
top face of the hardening layer 4, accustoms the top face of non- 
hardened layer 2a flat and smooth by the horizontal migration of this 
RIK0TA 16a, and covers the hardening layer 4 top which sedimented with 
non-hardened layer 2a. 
[0018] 

Functional material dropping equipment 18 has functional material 
dropping head 18a, and trickles the photoresist ingredient 11 which 
contains high-performance material 11a from this head in the 
predetermined location of a photo-setting resin. Functional material 
dropping equipment 18 is for example, ink jet equipment. 



High-performance material 11a is the powder or melting object of resin, 
a metal, the organic substance, an inorganic substance, and inclination 
material. For example, three-dimension wiring with small electric 
resistance (three-dimension print pattern) can be constituted by using 
molten metal. Moreover, the presentation of molten metal can be changed 
on the way, and a semi-conductor, inclination functional material, etc. 
can be constituted. In addition, in the case of the ingredient 
independently solidified like molten metal, the ratio of the photoresist 
ingredient 11 may be made small, or only high-performance material 11a 
may be dropped without a photoresist ingredient. 
[0019] 

An aspirator 20 is the aspirator for attracting a non-hardened layer, 
for example, suction opening of a vacuum pump. In addition, the 
ventilation equipment which can blow away a non-hardened layer instead 
of an aspirator 20 may be used. 
[0020] 

The optical irradiation equipment 12, the functional material dropping 
equipment 18, and the aspirator 20 which were mentioned above are a high 
location by one step, and have come to be able to carry out position 
control freely two-dimensional along with the oil level of a photo- 
setting resin from the oil level and oil level of photo-curing resin 2. 
[0021] 

drawing 1 — setting — the laminating molding approach of the high- 
performance material of this invention — un-hardening — it consists of 
the layer (formation process A) hardening layer (formation process B) 
non-hardened layer removal process (C) , a high-performance material 
supply process (D) , and a high-performance material hardening process 
(E), and sequential operation is carried out in this order. 
[0022] 

In a non-hardened layer formation process (A), a table 14 is descended 
and non-hardened layer 2a of the photoresist ingredient 2 is formed in 
the top face of the hardening layer 4 by RIK0TA 16. 

In a hardening layer formation process (B) , a laser beam 9 is irradiated 
with optical irradiation equipment 12 at non-hardened layer 2a, and the 
hardening layer 4 of a predetermined pattern is formed. 
At a non-hardened layer removal process (C), non-hardened layer 2a 
between the hardening layers 4 which went up and formed the table 14 
with the aspirator 20 is removed. 

At a high-performance material supply process (D), the photoresist 
ingredient 11 containing high-performance material 11a is dropped at the 
non-hardened layer field removed with functional material dropping 



equipment 18. 

At a high-performance material hardening process (E), the photoresist 
ingredient 11 which contains high-performance material with optical 
irradiation equipment 12 is stiffened. 
[0023] 

(A) mentioned above At the step of - (E), laminating molding of the 
high-performance material for one layer is completed. Subsequently, as 
shown in (A'), a table 14 is descended and non-hardened layer 2a of the 
photoresist ingredient 2 is formed in the top face of the hardening 
layer 4 by RIKOTA 16. This process is substantially [ as a non-hardened 
layer formation process (A) ] the same. 
[0024] 

(A) mentioned above By repeating the step of - (E), the three-dimension 

functional structure typically shown in drawing 3 (A) can be 

manufactured. This three-dimension functional structure consists of a 

function part containing high-performance material, and the frame 

section which does not contain high-performance material. 

In this drawing, although a function part is prepared in the interior 

and the frame section is prepared outside, this invention is not limited 

to this but may prepare a function part outside. Moreover, the frame 

section can be lost and the whole can also consist of only function 

parts. 

[0025] 

Drawing 2 is process drawing showing the 2nd operation gestalt of the 
laminating molding approach of this invention. With this operation 
gestalt, the optical solidification molding equipment which uses 
photoresist powder as a photoresist ingredient 2 is used. This optical 
solidification molding equipment is equipped with optical irradiation 
equipment 12, sedimentation equipment 14, recoating equipment 16, 
functional material dropping equipment 18, and an aspirator 20. 
[0026] 

Sedimentation equipment 14 has rise-and-fall table 14a which can go up 
and down in the vertical direction, and makes the hardening layer 4 by 
light scanning sediment under unreacted powder by dropping this table 
14a. Moreover, the top face of the photoresist powder 2 supplies 
required powder from ingredient supply tub 15a, and always holds a 
powder front face uniformly. In addition, 15b is an ingredient discharge 
tub. 
[0027] 

Recoating equipment 16 has RIKOTA 16a which moves horizontally on a 
powder front face, accustoms the top face of non-hardened layer 2a flat 



and smooth by the horizontal migration of this RIKOTA 16a, and covers 
the hardening layer 4 top which sedimented with non-hardened layer 2a. 
[0028] 

Optical irradiation equipment 12, functional material dropping equipment 
18, and an aspirator 20 are the same as that of the 1st operation 
gestalt of drawing 1 . 
[0029] 

drawing 2 — setting — the laminating molding approach of the high- 
performance material of this invention — un-hardening — it consists of 
the layer (formation process A) hardening layer (formation process B) 
non-hardened layer removal process (C), a high-performance material 
supply process (D), and a high-performance material hardening process 
(E), and sequential operation is carried out in this order. 
[0030] 

In a non-hardened layer formation process (A), a table 14 is descended 
and non-hardened layer 2a of the photoresist ingredient 2 is formed in 
the top face of the hardening layer 4 by RIKOTA 16. 

In a hardening layer formation process (B) , a laser beam 9 is irradiated 
with optical irradiation equipment 12 at non-hardened layer 2a, and the 
hardening layer 4 of a predetermined pattern is formed. 
At a non-hardened layer removal process (C) , non-hardened layer 2a 
between the hardening layers 4 which went up and formed the table 14 
with the aspirator 20 is removed. 

At a high-performance material supply process (D), the photoresist 
ingredient 11 containing high-performance material 11a is dropped at the 
non-hardened layer field removed with functional material dropping 
equipment 18. 

At a high-performance material hardening process (E), the photoresist 
ingredient 11 which contains high-performance material with optical 
irradiation equipment 12 is stiffened. 
[0031] 

(A) mentioned above At the step of - (E), laminating molding of the 
high-performance material for one layer is completed. Subsequently, as 
shown in (A 1 ), a table 14 is descended and non-hardened layer 2a of the 
photoresist ingredient 2 is formed in the top face of the hardening 
layer 4 by RIKOTA 16. This process is substantially [ as a non-hardened 
layer formation process (A) ] the same. 
[0032] 

(A) mentioned above By repeating the step of - (E), the three-dimension 
functional structure typically shown in drawing 3 (B) can be 
manufactured. This three-dimension functional structure consists of a 



function part containing high-performance material, and the frame 

section which does not contain high-performance material. 

In this drawing, although a function part is prepared in the interior 

and the frame section is prepared outside, this invention is not limited 

to this but may prepare a function part outside. Moreover, the frame 

section can be lost and the whole can also consist of only function 

parts. 

[0033] 

According to the approach of this invention mentioned above, the 
hardening layer 4 of a predetermined pattern can be formed in new non- 
hardened layer 2a with a non-hardened layer formation process (A) and a 
hardening layer formation process (B). Moreover, the non-hardened layer 
between the formed hardening layers can be permuted by the photoresist 
ingredient 11 containing high-performance material 11a by supplying the 
photoresist ingredient 11 containing high-performance material 11a to 
the non-hardened layer field which removed the non-hardened layer 
between the hardening layers formed according to the non-hardened layer 
removal process (C), and was removed according to the high-performance 
material supply process (D). Furthermore, by stiffening the photoresist 
ingredient 11 which contains high-performance material according to a 
high-performance material hardening process (E) , while molding a three- 
dimension configuration, conductivity etc. can be added to the part, and 
the three-dimension functional structure can be molded. 
[0034] 

In addition, as for this invention, it is needless to say that it can 
change variously in the range which is not limited to the operation 
gestalt and example which were mentioned above, and does not deviate 
from the summary of this invention. 
[0035] 

[Effect of the Invention] 

As mentioned above, the laminating molding approach of the high- 
performance material of this invention has the effectiveness which can 
mold the three-dimension functional structure which added functions, 
such as conductivity, to the part and which was excellent in ** at the 
same time it molds a three-dimension configuration. 
[Brief Description of the Drawings] 

[Drawing 1] It is process drawing showing the 1st operation gestalt of 
the laminating molding approach of this invention. 

[Drawing 2] It is process drawing showing the 2nd operation gestalt of 
the laminating molding approach of this invention. 

[Drawing 3] It is the mimetic diagram of the three-dimension functional 



structure by the laminating molding approach of this invention. 
[Drawing 4] It is the principle Fig. of the optical solidification 
molding method. 

[Drawing 5] It is the mimetic diagram of the conventional coloring 
molding means by the optical solidification molding method. 
[Description of Notations] 

1 Three-Dimension Model and 2 Photoresist Ingredient (Photo-setting 
Resin, Photoresist Powder), 

2a A non-hardened layer and 3 A laser beam and 4 A hardening layer and 5 
A table and 6 Peripheral wall, 

7 Liquid Phase Field (Non-Hardened Slot) and 8 Coloring Agent (Coloring 
Matter for Coloring), 

9 Laser Beam and 11 Photoresist Ingredient and 11a High-performance 
Material, 

12 Optical Irradiation Equipment and 12a Laser Light Source, 
Galvanomirror 12B, 

14 Sedimentation Equipment and 14a Rise-and-Fall Table, 
16 Recoating Equipment, 16a RIKOTA, 

18 Functional Material Dropping Equipment and 18a Functional Material 
Dropping Head, 
20 Aspirator 
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Galvanomirror 12B, 

14 Sedimentation Equipment and 14a Rise-and-Fall Table, 
16 Recoating Equipment, 16a RIKOTA, 

18 Functional Material Dropping Equipment and 18a Functional Material 
Dropping Head, 
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